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1949 MEETINGS AND 

CONVENTIONS 

Eastern Section of the Seismo- 

logical Society of America, Annual 
Meeting. June 10-11, 1949. Cam- 

bridge, Massachusetts. 

San Fernando Valley Mineral & 
Gem Society, 6th Annual] Display. 
June 11-12, 1949, North Holly- 
wood, California. 

Riverside County Chamber of 

Mines, 3rd Annual Gem and Min- 
eral Show. June 16-19, 1949. 

Riverside, California. 

American Federation of Miner- 

alogical Societies, 2nd National 
Convention; California Federation 
of Mineralogical Societies, 10th 
Annual Convention. June 24-26, 

1949. Sacramento, California. 

Gem Village Annual “Rock 
Show.” July 4, 1949. Gem Vil- 
lage, Bayfield, Colorado. 

Fourth Empire Mining’ and 
Metallurgical Congress. July 9—23, 
1949. London, England, 

Rocky Mountain Federation of 
Minera] Societies, Annual Conven- 
tion. August 25-27, 1949. Albu- 
querque, New Mexico. 

Midwest Federation of Geologi- 
cal Societies, 9th Annual Conven- 
tion. August 26-28, 1949. Daven- 

port, lowa. 

Fourth International Conference 
on Quaternary Research. August 
22—September 15, 1949. Budapest, 
Hungary. 

Geological Society of America, 
62nd Annual Meeting; Paleonto- 

logical Society, 41st Annual Meet- 

ing; Mineralogical Society of 

America, 30th Annual Meeting; 
Society of Vertebrate Paleon- 
tology, 9th Annual Meeting. No- 
vember 10-12, 1949. FE] Paso, 

Texas. 

STATE GEOLOGISTS HOLD 

ANNUAL MEETING 

The annual meeting of the Asso- 

ciation of American State Geolo- 

gists was held at the offices of the 

California State Division of Mines 
in San Francisco, February 11-12, 
1949. 

Among the topics discussed were: 
the relation of the Association to 
federal government bureaus; State 

surveys and water resources inves- 

tigations; marketing and _ utiliza- 
tion of minerals; Federa]-State co- 
operative mapping projects; mine 
map repositories; well cuttings 

laboratory; and policies connected 
with the Journal of the Associa- 

tion of American State Geologists. 

A field trip was conducted io 
selected parts of the Berkeley Hills, 
the San Andreas rift zone, and 
other areas of geologic interest. 

CALIF. CONVENTION FEATURES 

GOLD PANNING CONTEST 

A gold panning contest will be 

featured at the 2nd National Con- 
vention of the American Federa- 
tion of Mineralogical Societies, to 

be held at Sacramento, California, 
June 24-26, 1949. All the con- 
testants will be dressed as ‘Forty- 

Niners”. Every visitor from out 
f the State of California will be 
presented with a collection of Cali- 

fornia minerals. A number of ex- 
tensive fluorescent mineral collec- 

tions will be displayed, including 
that of Ultra Violet Products, Inc., 
one of the most spectacular in the 
country. For further information 
on the convention write to Jack G. 

Streeter, Convention Chairman, 
6808 St. Estaban Street, Tujunga, 

California. 
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COAL GEOLOGY 
An Opportunity For Research and Study.' 

GILBERT H. CADY 

Chief of Coal Division 

The nature of research in the 
geology of mineral substances 

varies among these substances. 
Conventional geological considera- 
tions are of prime importance, and 
research bearing on these con- 
siderations provides the funda- 
mental knowledge that facilitates 
the discovery and recovery of ore 
deposits and water and oil re- 
sources. 

With respect to coal the case is 
different. The problems of coal 
occurrence and distribution are 
solved by careful stratigraphic and 

mapping methods. Somewhat more 
exacting are those geological prob- 
lems involved in the achievement 
of safe and easy recovery of the 
coal. 

But beyond all considerations in- 

volving occurrence, supply, and re- 
covery of the coal resources is the 
fundamental geological problem of 

the character of the coal material 
itself, the solution of which is 

essential to the satisfactory classi- 
fication and description and the 
effective and complete utilization 
of our coal resources. 

Nature of Coal Research 
Coal geology may be conveniently 

partitioned into those fields of 
knowledge and inquiry that con- 
cern the geology of coal beds and 
those that concern the geology of 
the coal material itself. The 

1—Published by permission of the Chief, 
Illinois State Survey, 

Urbana. 

Condensed from the article in ECON- 
OMIC GEOLOGY, Vol. 44, No. 1, Jan.- 

Feb., 1949. 

Geological 

Illinois State Geological Survey 

geology of coal beds consists of 
knowledge relating to the discov- 
ery and delineation of coal re- 
sources, the stratigraphic and 
structural conditions, and the 
geologic and economic conditions 
that affect the mining operation. 
The geology of coal material, on 
the other hand, consists of knowl- 
edge relating to the nature and ori- 
gin of its physical heterogeneity in 
composition and properties, of its 
variations in chemical composition 
and properties, and of those geo- 
logical conditions whereby these 

several variations were produced. 

Coal Resources Studies and 
Activities 

Coal resource inventories require 
careful and detailed stratigraphic 
studies and mapping by technically 
trained geologists. The detailed 
stratigraphic succession of few, if 

any, of our American coal fields is 
thoroughly understood, thereby 
denying us complete understanding 
of the conditions of coal bed occur- 
rence and origin. Furthermore, at 
many localities faulting and fold- 
ing of the coal measures make 
necessary the skillful use of strati- 
graphic methods for the identifica- 
tion of coal beds. The growing use- 
fulness of fossil spores obtained 
from coal beds by maceration 
methods is beginning to give the 

coal beds importance in their own 
right as stratigraphic key beds. 

The mapping of coal resources 
commonly provides data for the 
construction of structure maps on 
one or more coal beds. Such maps 
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have proved helpful not only for 
indicating the position and dis- 

tribution of a particular coal bed, 
but also for indicating the nature 

and potency of the geological vicis- 
situdes to which the coal beds have 
been subjected. They also provide 
a plane of stratigraphic reference, 
and in oil and gas regions they 
may indicate the position of struc- 
tures favorable for the accumula- 
tion of oil and gas. 

Of much importance in funda- 
mental studies is the information 
concerning the characteristics of 
coal beds and the relationship of 
coal beds to their associated strata. 
It would be a serious mistake to 
assume that all variations in coal 
bed characteristics are known and 

catalogued so long as large bodies 

of coal have not been carefully 
described, 

Successful coal recovery requires 

an understanding of the character- 

istics of the strata above and below 
the coal bed being exploited. This 
is a phase of geology much neg- 
lected and too lightly regarded in 
academic geology curricula. Nor is 

this field of geology adequately 

supported by observational and 
experimental data. 

There is also an almost complete 
lack of experimentally established 
data on the strength of rocks such 

The Illinois State Geological Survey field 
laboratory for the legging of rotary drill 
holes to determine the position of workable 
coal beds 

as commonly compose the coal 
measures in various coal fields of 
this country. 

The studies which must eventu- 
ally be made to determine the 
forces that cause mine roof and 
floor failures will probably provide 
information about the nature and 
degree of the forces that cause the 
metamorphism of coal. 

The Natural History of 
Coal Beds 

Coal geology would be incom- 
plete without consideration of the 
origin of coal beds, the nature of 

the plants that contributed to the 
coal beds of various ages, the story 
of the events and conditions that 
favored plant growth, the preser- 
vation of plant debris in various 
degrees, and its burial and altera- 

tion to coal. An understanding of 
the natural history of a coal bed 
requires knowledge of the sedi- 
mentary conditions of the various 

strata associated with the coal 
beds and of the various biological 
and geological factors that effect 

plant disintegration on the one 

hand, and preservation, burial, and 

geological maturation on the other. 
It is desirable for early achieve- 
ment of important and comprehen- 

sive results that the problem of 
coal bed origin be definitely cor- 
related with problems related to 

coalification in general to avoid 

irrelevant investigations. 

Coal Constitution Studies 

Closely related to the natural 
history of coal beds are studies in 
the constitution of coal that have 
been carried out in the field of 
coal botany, coal petrography, and 
coal chemistry. Such _investiga- 

tions have to do with the coal 
material and attempt to determine 
the physical properties and chemi- 
cal and physical make-up of the 

coal. 
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Studies in the Botanical 

Constitution of Coal 

The possibilities of botanical] re- 
search of various kinds in connec- 
tion with the material present in 
beds are extensive. For example, 
recently the usefulness of spores as 
index fossils in the coal measures 
of Illinois has been explored (1) 
with promising results. Other re- 
sistant plant parts, such as cuticles, 
may have a similar stratigraphic 

use, but they are in general inher- 

ently less promising than spores. 

U.S. Bureau of Mine 

Spore cases isolated from various coals, 
magnified about 250 times. Several show the 
characteristic triangular markings 

In some coal beds coal-balls are 
relatively common (2, 3) and these 
provide many well-preserved plant 
fossils representing the same kinds 
of plants that compose the coal 
beds but in uncompressed or only 

slightly compressed condition, so 
that the detailed structure of the 
coal-making plants can be readily 
discovered, 

Botanical constitution of coal 
has for some time been regarded 

favorably as the key to and basis 
of variations in coal type, hence as 

Illinois State Geological Survey 

A thin section from a coal mine near Shel- 
byville, Illinois, showing an unusual number 
of spores. Magnification about 200 times. 

of fundamental importance in de- 
termining the specific character- 
istics of coal as indicated by 
variations in physical properties, 
chemical composition, and in com- 
bustion, carbonization, and other 
behavior characteristics. Evidence 

seems to indicate that the rate and 
process of incoalation (coal forma- 
tion) varies among the different 
classes of botanical substance con- 
tributing to the coal bed (4). 

The importance of botanical re- 
search in coal is such as to merit 

the attention of a few geologists 
with botanical training or botan- 
ists with geological training. It is 
desirable to know all that can be 

learned of the botanical composi- 
tion of coal. Only as the possibili- 
ties of variation in coal arising 

from variation in botanical consti- 

tution are realized can the effect 
of geological influences in coal for- 
mation and coal metamorphism be 
evaluated, Certain studies in the 
chemical constitution of coal may 
require much closer correlation 
with botanical data than has been 

generally achieved. 

Petrographic Method of Coal 
Description 

The petrographic method of coal 
description, even in its present un- 
satisfactory technical status, owing 
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to inexact and incomplete defini- 
tion, has considerable usefulness 
as a tool of coal research in defin- 
ing the physical characteristics of 
coal. The megascopic distinctions 
between different ingredients of 

the coal bed are valid, provided 
certain arbitrary, clearly defined 
standards of differentiation are 
observed. Detailed petrographic 
profiles of a coal bed in terms of 
the banded ingredients are useful 
in appraising its amenability to 
various preparation practices or to 

selective mining, in order to main- 
tain a uniform product. It is be- 
lieved that they have an impor- 
tance comparable to that of chemi- 
cal analyses of such cores. 

Illinois State Geological Surv 

The Illinois State Geological Survey Coal 
Division laboratory for the study of thin 
sections of coal, paleobotany, ete. Dr. James 
M. Schopf, now of the U. S. Geological Sur 
vey, is at the desk. 

Chemical Constitution of Coal 

Elementary Analysis.—The old- 

est and simplest method of deter- 

mining the composition of coal was 
by means of the elementary or 

ultimate analysis. In genera] this 
form of analysis provides, by 
direct determination, values for 
the amount of hydrogen and Car- 
bon in the combustible material 
composing coal, oxygen being a 
residue, the amount of which is 
determined by difference. 

There is apparently a change in 
the relationship of carbon and 
hydrogen as coal advances from 
bituminous to anthracite rank, so 
that it is probable that anthracite 
and bituminous coal should be 
compared on some basis funda- 
mentally different from that upon 
which comparison of two common 

types of bituminous coal is made. 
These relationships require inves- 
tigation. 

Commercial Type of Analysis.— 
To meet commercial requirements 
there has been developed what is 
known as the “proximate”’ method 
of coal analysis. The proximate 

analysis when accompanied by de- 
terminations of sulphur content 
and of calorific value provides the 
standard criteria for differentiat- 
ing coals of various ranks by the 
application of certain empirical 
rules. Such distinction is based 
upon samples representing the 

whole bed collected under standard 
conditions. 

Chemical studies of the com- 
ponents of coal, the banded ingre- 
dients and the botanical entities 
using the methods of the ultimate 

and proximate analysis, although 
not neglected have not been ade- 
quate for providing a basis for 
sound judgment in regard to dif- 
ferences among the components. 

It still remains to be determined 
whether or not even the proximate 

and ultimate forms of analysis 
might not reveal consistent and 
significant difference between vari- 

eties of coal selected to represent 
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The Illinois State Geological Survey 
ingredient composition of broken coal 

stoker-boiler combination Mr 

the table 

Bryan C. 

actual differences in the botanical! 

or phyteral composition. This is a 
desirable field of investigation. 

Organic Analysis.—The conven- 
tional methods of organic analysis 
have also been applied to coal to a 
rather limited extent. The usual 
procedure of analysis involves in- 
vestigation of samples collected by 
standard methods of face sam- 
pling. Hence the sample, when the 
common banded type of coal 
used, represents an average of a 
variety of organically different 
substances. Since most banded coal 
is predominantly humic in origin, 
the prevailing results will be very 
similar whatever coals were used, 
except for differences that might 
spring from variations in rank. It 
is not to be expected that the coal 

is 

Coal 

Parks, 

Petrology 
in connection 

.s 

Illinois State Ge logical Survey 

laboratory for the study of the banded 
with their combustion investigations with 

now with the U. S. Bureau of Mines, is at 

petrographer and coal botanist will 

be entirely satisfied with results 
obtained from analyses of such 
samples. 

The various methods of analysis 
lead to the same general conclu- 

sions in regard to the aromatic 

nature of the coal material. Differ- 
ences in these compounds appear 
to parallel progressive change in 

coal from rank to rank. 
It may be pointed out that the 

main efforts of coal chemists have 
been directed not toward discover- 

ing the fundamental! chemical] dif- 

ferences in the materials compos- 
ing the “coal conglomerate,” but 

rather toward the determination 
of the nature of substances derived 

from coal when it is subjected to 

thermal decomposition. It seems 
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The stoker-boiler arrangement in the Applied 
Geological Survey for testing the combustion 
Helfinstine, shown in the picture, has charge 

quite possible that the almost un- 
limited variety of materials pres- 
ent, at least potentially, in the 

liquid by-products of coke manu- 
facture is partly responsible for 
the idea that the coal material it- 

self is equally complex and varied, 
whereas complexity and variety in 
the by-products may be the result 

of the highly complex physical con- 
ditions accompanying heat treat- 
ment. 

It is desirable to know more 
accurately the character of the 

initial source of these by-products 
and the extent to which the final 
complexity is the result of either 

initial complexity or physical hete- 
rogeneity. Such knowledge might 

also pro\ ide an answer to the un- 

Illinois State Geological Surve 

Research laboratory of the Illinois State 
characteristics of Illinois coals. Mr R a] 

of this work for the Coal Division 

solved problem of the cause of the 

coking phenomenon. 

Fundamental Geological Research 
Into Coal Constitution 

May not research in coal in the 

biological and chemical fields in 

general have failed to reach the 

desired objective of an understand- 

ing of the nature and constitution 
of coal largely because basic geo- 

logical factors have been neg- 

lected? Geological considerations 

would seem to be of fundamental 

importance in any basic research 
in coal material because coal is a 
product of geological process of a 

fairly definite general character. 

Geologists should regard basic 

research in the fundamental na- 
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ture of coal material as concerned 
primarily with a natural substance 
owing its existence and_ specific 

character to geological conditions. 

These conditions by reason of their 
progressive increase in severity 
produce coal from pre-coal mate- 
rial and subsequently alter coal 
through successive stages of in- 
creasing rank and_ ultimately 
change it to graphite. Geological 
processes bring about the chemical 
changes of coal formation and 
coal metamorphism and geologists 

should seek to determine both the 
nature of the geological influences 
that operate to change the organic 
materials and the reason for the 

specific changes produced. 

Studies in coal resources and 

other studies relating to the physi- 
cal and chemical constitution of 
coal such as have been suggested 
are essential preliminaries to fun- 

damental coal research. Much 
more work along these lines needs 

to be done. 

The conclusions reached by the 
organic chemist, through conven- 
tional analytical procedure, tend to 
focus attention upon the failure of 
such investigations to discover 
chemical reality in physical differ- 
ences recognized by the coal petro- 

grapher and coal botanist. The re- 
lation of chemical variations in 
coal material should be related 
more specifically to the kind and 
degree of geological forces that 

produce rank variations in differ- 
ent kinds of coal material. A more 
substantial and easily traveled 
bridge must be laid between geo- 

logical and chemical concepts re- 
lating to coal before complete cor- 
relation of ideas is possible, It is 
important that the geologists on 
their part explain more clearly the 

nature of the geological factors 

that have been involved in the for- 
mation and metamorphism of coal 

and that the chemists understand 
the nature and importance of geo- 
logical processes in bringing about 
these changes, in other words io 
regard coal as a dynamic _ sub- 
stance. 

Conclusion 

A basis exists for more syste- 
matic education and training in 
the field of coal geology. Special 

attention is called to the need for 
basic research in coal, thereby pro- 
viding a foundation for general 

academic activities in this field. 
Without such basic research no 
substantial achievement in the 

academic field of coal geology can 
be expected. 

Basic geological research in coal 
should explore the nature of the 
coal material as a substance fun- 

damentally geological both in its 
origin and subsequent history. Al- 

though differences among coals 
can be described to a certain ex- 
tent in physical terms, it is gen- 

erally true that unless differences 
can be described in chemical] terms 
their actuality is open to serious 
doubt. 

It would be very unfortunate 

indeed if the suggestions that have 
been made should be interpreted 

as indicating that the geological 
approach provides a short cut to 
an understanding of the chemical 
constitution of coal and a by- 
passing of the methods of analyti- 
cal chemistry. The significant 
aspect of the proposal is that the 
chemical investigations should be 
carried on in such a way that the 
geological factors that produced 

the various types and ranks of coal] 
become a part of the chemical con- 
cepts. First, the nature of the geo- 
logical factors will have to be de- 

termined, analyzed, and evaluated 
as to their probable influence on 
the chemical structure of coal. 
Whether or not this naturalistic 
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geological approach to the prob- 
lem can contribute any assistance 
to the solution of the central prob- 
lem of the constitution of coal 
remains to be determined, 
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Coal Geology Laboratory 

To Be Established 
‘ WASHINGTON, April 15 — A 
aew coal geology laboratory in- 
tended to facilitate geologic studies 
of the Nation’s coal resources soon 
will be established by the U. S. 
Geological Survey at Ohio State 
University, it was announced 
jointly today by Dr. W. E. Wra- 
ther, Director of the U. S. Geologi- 
cal Survey; Dr. Edmund M. 
Spieker, head of the Department 
of Geology, Ohio State University; 
and Dr. John H. Melvin, State 
Geologist of Ohio. 

Space for the new laboratory 
has been provided by the Depart- 
ment of Geology of Ohio State 
University in Orton Hall, which 
also houses the Ohio Geological 
Survey. Arrangements are now in 
progress for modifying the build- 
ing and installing equipment in 
rooms adjacent to the Edward 
Orton Memorial Library, which is 

one of the largest and most com- 

plete geological libraries in the 

United States. The laboratory will 
be ready for occupancy by the 
summer of 1949. 

In discussing the laboratory and 
the work of the U. S. Geological 

Survey on coal and coal reserves, 
Dr. Wrather pointed out that al- 
though many laboratory tech- 
niques are available to students of 
coal, these techniques have never 
been fully employed by geologists 
who work directly with the coal 
beds in the field. The new geology 
laboratory is intended to bring to- 
gether the field and laboratory 
phases of coal investigations. 

The main objective of the new 
laboratory will be to conduct re- 
search on the fundamental nature 
of the fossil plants that compose 
coal. It is expected that knowledge 
of the original composition and 
present nature of the great variety 
of individual plants and plant frag- 
ments in coal will explain observed 
variations in its physical proper- 
ties. In combination with the field 
investigations, these studies should 

aid in the delineation of coal de- 
posits that are suited for special 
purposes, such as conversion to 
synthetic liquid fuels, or the manu- 
facture of coke. The laboratory re- 
search on the nature of fossil 
plants in coal will also aid greatly 
in establishing correlations _be- 
tween coal beds in different areas, 
knowledge of which is important 
in calculating reserves. Eventually 
it is hoped that these studies 
will permit an improvement in 
coal classification, consistent with 
physical and chemical properties, 
that will take into account the 
many different kinds of coal. 

“There is a growing need’, Dr. 
Wrather said, “for more precise 
standards to be used in describing 
and mapping coal deposits, and in 
estimating reserves of coal for 

specialized uses. The investigations 
of the new coal geology laboratory 
will do much to aid field geologists 

of the U. S. Geological Survey in 
attaining these objectives.” 
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Krug Stresses Urgent Need 

For Conservation 
WASHINGTON, March 28—An 

all-out program for conservation 
of America’s natural resources, 
and discovery and development of 
new resources, in order to main- 

tain national strength for war or 
peace was recommended by Secre- 
tary of the Interior J. A, Krug 

today in his annual report to Presi- 
dent Truman. 

Warning of an alarming short- 
age of some vital natural re- 
sources, Secretary Krug proposed 
a series of long-term investments 
by the government to assure fu- 
ture energy and mineral supplies 
for American industry. His recom- 
mendations included: 

Rapid development of synthetic 
liquid fuels from shale and coal by 
private industry with government 
encouragement. 

Employment of every available 
geologist to speed up discovery of 
new mineral resources in the 
United States and Alaska. 

Restrictions — on the use of 
scarce basic minerals such as cop- 
per, lead and zinc, “to protect the 
Nation’s economy from the effects 
of critical shortages.”’ 

“Events of the past year’, Krug 
said in the foreword to his report, 
“have demonstrated that America 
faces—at best—a period of restless 
and uncertain peace, constantly 
harassed by the possibility of war. 

Under these circumstances our 
chances for survival rest upon our 
strength. Our strength, in turn, 
will be measured by our natural 
resources and our ability to use 
them efficiently and wisely. 

“This will be true, in the long 
run, whether we have war or 
peace. Our great industrial ma- 
chine, the basis of our national 
strength, cannot function without 
a steady flow of the greatest 
stream of power and raw materials 
the world has ever seen. Two great 
wars and generations of profligate 
waste have eaten into our natural 
resources and begun to exhaust 
many of them.” 

Krug’s report traced the prog- 
ress made within the past 16 years 
in conserving and developing na- 
tural resources, but warned that 
our demands have expanded so 
rapidly that we are continuing to 
use up our resources faster than 
we discover or develop new ones. 

As an example of “dollars and 
cents figuring’, Krug’s discussion 
of energy supplies noted that we 
are using our scarcest fuel—oil— 

more liberally than our more plen- 
tiful fuels such as coal, or inex- 
haustible energy supplies such as 
waterpower. He said it is “a mat- 
ter of concern to the Nation” that 
oil is the fuel upon which we de- 
pend to run our automobiles, our 
tractors, our airplanes and our 
ships. If the trend toward oil con- 
tinues, he said, “our domestic 
petroleum supplies may be de- 
pleted far more rapidly than other- 
wise,” 
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Alaskan Peninsula Is 
A Possible 

Petroleum Source 
WASHINGTON, April 1—Pub- 

lication of a map showing prelimi- 
nary results of petroleum investi- 
gations in the Iniskin Peninsula, 
Alaska, was announced today by 
Director W. E. Wrather of the 

U. S. Geological Survey. 

The Iniskin Peninsula, on the 
west side of Cook Inlet about 150 

miles southwest of Anchorage, is 
in the northern part of a large 

area of Mesozoic rocks that may 
have some promise for commercial] 
production of petroleum. Seepages 

of high-gravity oil have long been 
known on the Iniskin Peninsula. 
Several shallow wells were drilled 

there in the period 1898-1906, and 
a well 8,775 feet in depth was com- 

pleted in 1939. Shows of oil and 
gas were reported in some of the 
wells, but petroleum has not been 

produced commercially. 

Investigations on the _ Iniskin 

Peninsula by L. B. Kellum and 
Helmuth Wedow, Jr., in 1944, and 
by C. FE. Kirschner and D. L. Min- 
ard in 1946, resulted (1) in the 
recognition on the Iniskin Penin- 
sula of Lower Jurassic rocks as- 

signed to the Kialagvik “ormation 
as defined in the Wide Bay area to 

the south, (2) in the differentia- 
tion of several subdivisions of the 

Middle and Upper (7?) Jurassic 
Tuxedni formation and Upper 
Jurassic Naknek formation, (3) 

and in the recognition and delinea- 
tion of faults and anticlinal struc- 

tures that offer traps for petro- 
leum accumulation. 

The data, published on a single 

sheet measuring 39 by 53 inches, 

include a geologic map of the 
Iniskin Peninsula printed on a 
scale of 1 inch 1,000 feet, eight 

structure sections, four columnar 

sections showing character of 
rocks, and a descriptive text. 

The map, titled ‘Geology of 
the Iniskin Peninsula,” by C. E. 
Kirschner and D. L. Minard, has 
been published as Preliminary Map 
95 of the Oil and Gas Investiga- 
tions series. Copies may be pur- 

chased from the Director, U. 8. 
Geological Survey, Washington 25, 

D. C., at 75 cents each. 

Mobilized Electronic 
Equipment Aids 
Contour Mapping 

PHILADELPHIA, April 2 (Sci- 
ence Service)—A car and a trailer 
with electronic equipment are used 
by scientists of the Sun Oil Com- 
pany to replace the old-type land 
surveyor and his transit. The com- 
bination makes the job of deter- 

mining elevations needed for con- 
tour mapping of large tracts of 

land both speedy and easy. 

The heart of the new surveying 
equipment is an elevation meter, 
described by its inventors, Ford L. 
Johnson and Fred M, Mayes of Sun 

Company, as a complex electronic 

integrating mechanism. It is an 
automatic measuring instrument, 

mounted in the trailer, that keeps 

a running record of the dips and 
rises in the land surface over which 
the trailer runs. 

The trailer transporting the in- 
struments which comprise the ele- 

vation meter is a_ three-wheeled 

affair. Two wheels on its left side 

follow exactly in the track of the 
towing car or truck. The third 

wheel, on the right side merely 
serves to balance the trailer. 

Measuring instruments are at- 
tached to the left-hand wheels. An 
odometer measures the distance 
travelled. A pendulum records the 
inclination of the trailer. As the 
car and the trailer proceed along 



THE EARTH SCIENCE DIGEST 13 

a route, both the distance-measur- 
ing counter and the angle-measur- 
ing unit send electrical signals 

from the trailer to an electronic 
calculator in the automobile. 

In the search for new oil de- 
posits, the elevation meter is used 
in conjunction with a_= gravity 
meter, an instrument long used in 
oil prospecting to obtain informa- 

tion relative to probable under- 
ground geological formations, In 
this application, the elevation 

meter provides correction for dif- 
ferences in elevation at which 
gravity meter readings were taken. 
Another use of the meter is in the 
production of topographic maps. 

Close Inbreeding 
Possible Cause of Rapid 
Evolution of Elephants 
LCNDON, April 7 (Science 

Service) —The paradox of elephant 
evolution—how animals with the 
slowest breeding rate have yet had 

the swiftest history of the rise and 
decline of new species—may be ex- 

plained by their close inbreeding 

habits, suggests Chapman Pincher, 
a London zoologist. 

Elephants are known to live in 
small herds, each dominated by a 
single male, with  father-and- 
daughter mating a common prac- 
tice, Mr. Pincher points out in the 
journal, Nature. This would give 

maximum chances for the per- 
petuation of a new mutation, or 
sudden evolutionary change, even 

if this was of the type that re- 
quired matching with another 

similar gene in order to survive 
into the next generation. 

In the relatively short geologic 

time during which the elephant 
stock has existed on earth, Mr. 

Pincher states, there have been 

300 different elephant species, of 
which only two now survive. 

A similarly rapid evolutionary 
history marked by close inbreed- 
ing, he further points out, is shown 
by the deer and horse groups, and 
possibly by the pre-human ances- 
tors of man. 

Michigan Aeromagnetic 
Survey Released 

WASHINGTON, April 11 — A 
series of 45 aeromagnetic profiles 

and accompanying map and report 
of parts of Baraga, Houghton, and 

Iron Counties, Michigan, have been 
published by the U. S. Geologic 

Survey. These profiles, covering 
800 square miles, are the first re- 
sults of an aeromagnetic survey of 

2,200 square miles of the iron ore 
district in the central part of the 
Northern Peninsula of Michigan. 

The north-south profiles, 50 
miles long and a quarter-mile 
apart, show a striking series of 
long parallel east-west anomalies 
which have been correlated with 
known local geologic features, Of 
particular interest are many sharp 
negative anomalies which have 
been found to be caused by dikes 
of diabase that are strongly mag- 
netized in a direction opposite io 
that of the earths’ magnetic field. 
A series of strong positive anoma- 
lies in the central area where ex- 
posures are poor may be caused by 
plunging folds of magnetic slate 

similar to that occuring with the 

iron formation in the Iron River 
District, in the southern part of 
the surveyed area, 

The profiles and report have 
been released as Geophysical In- 
vestigations, and may be pur- 

chased from the Director, U. S. 
Geological Survey, Washington 25, 

D. C., for 30 cents. 
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New Geologic Map Series 
Initiated By U. S. G. S. 
WASHINGTON, April 14—Pub- 

lication of the first maps in the 
new series “Geologic Quadrangle 
maps of the United States’, was 
announced today by W. E. 
Wrather, Director of the UV, S. 
Geological Survey. 

The new series of quadrangle 
maps replaces the earlier folios of 
the Geologic Atlas of the United 
States, published by the Geological 
Survey from 1894 to 1945. Maps of 
the new series will consist of multi- 
color geologic maps, supplemented 
as required by structure sections, 
columnar sections, and other gra- 
phic means of presenting geologic 
data, and a brief explanatory text. 
Complete geologic descriptions and 
detailed interpretations of most of 
the areas shown in these maps will 
be published later as bulletins and 
professional papers of the Geologi- 
cal Survey. Where several types of 
geologic data are to be presented, 
separate sheets showing economic, 

surficial, or engineering geology of 
the same quadrangle will be pub- 
lished in the Geologic Quadrangle 
Map series. Each map will be is- 
sued in two forms: flat, for filing 
in map cases; and folded, for use in 
the field. 

“Earthquake Weather”, 
Moon Eclipse 

May Influence Tremors 
BERKELEY, Calif., April 18 

(Science Service) — “Earthquake 
weather” and even the influence 
of the moon might be studied by 
scientists trying to learn more 
about quakes such as the one 
which rocked the Northwest on 
April 13. 

These suggestions were made at 
a meeting of earthquake scientists 
here by Prof. G. E. Goodspeed, 
head of the department of geology 
at the University of Washington. 
Dr. Goodspeed missed the Seattle 
earthquake because he was on his 
way to the meeting of the Seis- 
mological Society of America here. 

He explained that ‘earthquake 
weather” which often occurs in 

California comes when a low pres- 
sure area moves in, lowering the 
barometric pressure. This makes a 
difference of thousands of pounds 
of pressure per square foot. It 

might be “the straw that breaks 
the camel’s back”’ in setting off a 
quake, he suggested. 

The eclipse of the moon on the 
night of April 12, hours before the 
tremor, points up the need for con- 
sidering any possible relationship 
between the moon and earth- 
quakes, Dr. Goodspeed contended. 

Geologic cause of the North- 
west’s quake, however, was a fault 
in the earth east and parallel to 
the Olympic Mountains, the Uni- 
versity of Washington geologist 
said. 

The fault, tens of millions of 
years old, lies a 1,000 feet below 
glacial deposits laid down 10,000 
to 20,000 years ago. These deposits 
have made it difficult to study the 
fault, but it may compare with the 
famed San Andreas fault, which 
gets the blame for many of Cali- 
fornia’s worst shakings, 

Aftershocks Come When 
Earth Creeps 

Back After Tremor 
BERKELEY, Calif., Apri] 18 

(Science Service) — Aftershocks 
which follow earthquakes such as 

the one which struck the North- 
west on April 13 are caused by 
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the earth creeping back into place 
after the “snap” of the quake. 

This new theory of quake after- 
shocks was given here by Dr. Hugo 
Benioff of the California Institute 
of Technology at a meeting of 
the Seismological Society’ of 
America here. 

After a tremor the earth is 
something like a stretched plastic 
belt creeping back into place, Prof. 
Benioff said. 

The “‘snap”’ of a quake may not 
come until years after the strain 
begins. During the intervening 

time, warping occurs. Then, after 
the quake, the earth slowly creeps 
back into approximately the place 
it started. 
This creeping, which brings after- 

shocks, may continue for many 
months after a quake. 

Caves and Mines May Not 
Protect Against Bombs 
BERKELEY. Calif., April 22 

(Science Service) — Caves and 
mines may not be adequate pro- 
tection against stresses caused by 
“known and projected bombs and 
guided missiles,’’ George A. Kiersch 
of the U. S. Corps of Engineers, 
Sacramento, told a meeting of the 
Cordilleran section of the Geologi- 
cal Society of America here. 

Mr. Kiersch stressed that his 
opinions are his own and not 
necessarily views of the Corps of 
Engineers. 

He said that detailed scientific 
surveys are needed to determine 
where and how best to construct 
subterranean installations strong 

enough to resist the new weapons. 
Such installations cannot be built 

in just any kind of rock formation, 
he pointed out. Consideration must 
be given to inherent weaknesses in 

the rock, possible active stresses, 
ground water level and water sup- 
ply requirements. 

He feels any relocation of indus- 
try underground would be only a 
small percent of a nation’s national 
production. The idea oi great 
cavernous areas underground does 
not agree with geological engineer- 
ing feats. Such structures would 
have to be based on the same prin- 
ciples as mines or caves: greater 
the space, greater the stress from 

over-loading. 

If a bomb were dropped on an 
overloaded area, it might be a 
second stress which might cause 

cave-in, 

Mr. Kiersch stressed that there 
are many types of rocks with dif- 
ferent strengths and other variable 
factors. Simply going a certain 
depth underground does not give 
protection. Some existing mines, 
caves might be useful, but only if 
they meet certain scientific specifi- 
cations, many of which still have 
to be worked out. 

Chile's Quake Was Deep- 
Focus Tremor of 
Major Intensity 

WASHINGTON, APRIL 23 (Sci- 
ence Service)—Chile’s destructive 
earthquake, on Apri] 19, centered 
in the midst of the area where life 
and property losses were greatest, 
U. S. Coast and Geodetic Survey 
seismologists reported here. 

The epicenter was in latitude 37 
degrees south, longitude 72.5 de- 
grees west. This is a point between 
the cities of Concepcion and 
Chilien, and about 250 miles south 
of Santiago. 

It was a deep-focus quake, with 
the actual rock break between 40 

and 45 miles below the surface. It 
was also a shock of major inten- 
sity, with a magnitude of seven 

and one-quarter, on a scale that 
stops at eight and one-half. 
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Atomic Energy in Relation to Geology 
SUMNER T. PIKE 

United States 

Excerpts from an address presented by 

Commissioner wu e! Pike at il 

Annual Meeting of the American Asso- 

ciation o Petroleum Geologists, The 

societv of Econcmic Paleontolcgists and 

Mineralogists, and the Society of Ex- 

nploration Geophysicists, St Louis, Mis- 

ouri, March 16, 1949 

Up until about seven or eight 
years ago there had been no search 

for uranium as such. The only 
point in hunting for it was that 

uranium always contains a certain 
proportion of radium which is an 
intermediate nuclear decay product 
of uranium. The uranium salts 
which resulted from radium re- 

fining were customarily wasted or 
stockpiled except for a very small 
outlet to certain ceramic and pho- 

tographic industries. During the 
war these stockpiles and others 
which had accumulated as a result 
of vanadium production on the 
Colorado Plateau turned into a 

great asset for us and our allies, 
and an intense, not to say frantic, 
search was conducted for uranium 
with considerable secrecy and 
notable lack of success throughout 

the then available parts of the 
world. Since the war’s end this 

search has been conducted on an 
open basis, again with no particu- 
lar success, but will be continued 

and expanded until, we all firmly 
hope, extensive medium or high 

grade deposits of uranium are dis- 
covered. 

The types of uranium occurrence 
that are now known were practi- 
cally all described in the literature 
more than twenty-five years ago, 

but let us take a quick glance at a 

Atomik Energy Commission 

few of the things of great interest 
which are not known and which 
we should know. 

1. The best high grade uranium 
deposits are in pre-Cambrian shield 

areas. The first one of these might 

very well have been accounted for 
by mere chance and the second pos- 
sibly by coincidence, but when the 

third one shows up one is inclined 
to think that a habit is indicated. 

2. No one has any plausible 
explanation why uranium = and 
thorium show in considerable con- 
centrations while still only making 
up a few parts in a million of 

granites or pegmatites. 

3. The basic mineralogy of ura- 
nium occurrences in shales, phos- 
phates and other marine sediments 

is still almost entirely unknown. 
This is equally true of the Colorado 
carnotites which are probably 
secondary replacement deposits in 
the Morrison formation in the 
Colorado Plateau. This same ‘for- 
mation produces oil in considerable 

quantities somewhat further north. 

1. There has been a lot of specu- 
lation but no solution on the prob- 
lem of the relationship between 
helium gas wells and uranium de- 
posits. Helium is one of the prod- 
ucts of uranium decay and ihe 
question of what these helium 
wells means is important to us. 

The Atomic Energy Commission 
would welcome suggestions as io 

research or exploration methods 
which might be used. The regional] 

geologist who covers a lot of coun- 
try whether by foot, horseback, 
car, or plane, very frequently sees 
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things which are outside of his 
specific assignment. We hope that 
we can depend on those of you who 
perform this function to learn a 
little something about what ura- 

nium occurrences look like and let 

us or some of the mining people 
know if you see anything that 

looks interesting. 

The geologist who works on loca- 
tion can at times help solve some 
of the problems of uranium occur- 
rences by testing radioactivity of 
samples, particularly cores and 

cuttings, since there is always the 

chance that concentrations in 

shales may turn out to be high 
enough to have commercial pos- 

sibilities. In areas where gas con- 

taining any appreciable percentage 
of helium is found, we would like 
to know something about the radio- 

activity in the underlying igneous 
rocks. 

The fact is that up to date this 

country appears to be very poor 
in uranium resources and that it 
wil] be immensely to our nation’s 
advantage not to neglect any pos- 

sibility which might result either 

in a substantial discovery or in a 
better understanding of the factors 
which govern uranium deposits. 

The second area where atomic 
energy is already being of some 
importance in exploration for 
petroleum lies in the use of radio- 
activity as a tool. You are already 
familiar with the use in well log- 

ging of the natural radioactivity 
in the strata penetrated by the 
drill. This is pretty close to stand- 
ard practice and needs no further 
comment. 

You are probably also thoroughly 
aware that accurate and delicate 
measurement of the rate of Now 
of underground reservoirs can be 

made by the introduction of cer- 
tain artificially radioative elements 
or compounds. An obvious modifi- 
cation of this latter procedure is 
a measurement of the differential 
rate of flow, let’s say of oil and salt 
water through sands, by means of 
isotopes which are soluble in the 
one liquid and not in the other and 
which give specific signals to indi- 

cate their presence. 

It seems likely to me, however, 
that in petroleum exploration as in 
most other lines where the isotopes 

are being, or are to be of value, 
the great use will probably occur 
in laboratory research where the 
highly multiplied delicacy or per- 

ception possible through applica- 
tion of these radioactive elements 
can produce qualitative and quan- 
titative answers to problems whose 
solution has been extremely diffi- 
cult or impossible by previously 

known chemical or physical me- 
thods. 

The third area in which anybody 
interested in petroleum should ob- 
viously be interested is that of 
power from atomic energy. There 

is power in nuclear fission. No one 
who has seen photographs of the 
explosion of atomic bombs or of 
the aftermath can have any doubt 
on this point. 

Unless the geologists (and here 
one has to think primarily of the 
mining geologists) — unless the 

geologists and prospectors find us 
some deposits which will yield low 
cost uranium, we must, if we have 

any hope for substantial economi- 
cal power production from nuclear 
energy, investigate a process which 
is sometimes called breeding. This 
in effect means that for every 
atom of fuel consumed, we create 

more than one new atom of ‘fuel, 
which in its turn can be consumed 
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with a further creation of sur- 
pluses. This process, named in our 
office “Operation Bootstrap,” is 
theoretically possible but the mar- 
gin is very slim indeed. Within two 
or there years we should know 
whether it is humanly possible to 

turn this dream into a reality. 

Colo. Uranium Ore 

Processing Plant 

To Be Rehabilitated 

WASHINGTON, April 24—The 
U. S. Atomic Energy Commission 
today announced the signing of a 

contract with the U. S. Vana- 
dium Corporation for the rehabili- 

tation and operation of the Cor- 
poration’s uranium-vanadium pro- 
cessing plant at Uravan, Colorado. 

Under the terms of the contract, 
the U. S. Vanadium Corporation 
has agreed to rehabilitate the plant 
and the company-owned townsite 
and instal] new equipment and fa- 
cilities for the recovery of ura- 
nium. The Commission has agreed 

to purchase the mineral production 
of the plant at a guaranteed unit 
price until June 30, 1954. 

The purpose of the contract is 
to assure operation of the plant for 

the period covered by the Commis- 
sion’s Domestic Uranium Program 

Circular No. 5, which became ef- 
fective February 1, 1949. The Cir- 
cular established a guaranteed 

minimum price for the uranium 
ores of the Colorado Plateau area 
until 1954. 

The Uravan plant is expected to 
be ready for operation about ihe 

end of this year. In the meantime, 

the U. S. Vanadium Corporation 
wil] secure ore through production 
from its own mines and through 
purchases from other producers at 
the prices described in Circular No. 
5. Such a program provides a new 
market for the independent miners 
of the area. 

Part of the ore supply for Ura- 
van will also come from mining 
properties in the Calamity, Colo- 
rado, area which were acquired by 
the Government during the war. 
The lease of these claims to the 
U. S. Vanadium Corporation on a 
royalty basis is provided for in the 
contract. 

The signing of the new contract 
completes arrangements for the 
operation of all five of the existing 

uranium-vanadium ore-processing 
plants in the Colorado Plateau 
area. On April 11, 1948, when the 
Commission announced its Domes- 
tic Uranium Program, only two of 
the plants were in operation—one 
at Naturita, Colorado, owned by 
the Vanadium Corporation of 
America, and one at Rifle, Colo- 
rado, owned by the U. S. Vana- 
dium Corporation. Since then, the 
plant at Durango, Colorado, has 

been placed in operation under 
Commission ownership, and the 
plant at Rifle has expanded pro- 
duction and begun ore purchases 
from independent miners in the 

area. The plant at Monticello, 
Utah, has been purchased by the 
Commission, and is now being re- 
designed and improved. It is ex- 
pected to be in operation by July. 

As a result of this program, the 
Commission expects the uranium- 

vanadium mining and processing 
operations on the Colorado Pla- 
teau to be sustained at or above 
the highest level ever reached. 
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New List of Geologic 

A new list of map symbols has 
recently been tentatively adopted 
for use in publications of the UV. S. 
Geological Survey. This list was 
prepared by the Geologic Map 
Symbol Committee of which Dr. 
E. N. Goddard is chairman. Also 
serving on this committee are Drs. 

Ernst Cloos, Lewis B. Pusey, and 
W. W. Rubey. 

“It has been the aim to assemble, 
insofar as possible, symbols that 
experience has shown are widely 
needed. Most of these in the list 
are symbols that are now in com- 
mon use. It is realized that other 
symbols will be needed for many 
special field problems, but it is 
hoped that the new symbols de- 
vised will be as consistent as pos- 

sible with those on the list. This 
list is a revision of an earlier one 
adopted more than 10 years ago 
by the Geological Survey. The re- 
visions have been made in response 
to comments by both Survey 
geologists and others throughout 
the country and the committee has 
attempted to bring about greater 
consistency. 

“In the use of line symbols for 
contacts, faults, and folds the solid 

line is used throughout to denote 
accurate locations, the dashed line 

for approximate or indefinite loca- 
tions, and the dotted line for con- 
cealed locations. 

“Different kinds of arrows are 

used to distinguish the various 
types of linear structures, The 
barbed arrow is used for flow lines, 

alinement of minerals and _ inclu- 
sions, etc., and it can also be used 

for other special types of lineations 
if such uses are indicated in the 

explanation on the map. The half- 
barbed arrow is used to denote 

direction of relative movement; 
the spear-point is used for slicken- 

Map Symbols Prepared 

sides, grooves and striations; and 
the triangular arrow is used for 
axes of folds.” 

The Map Symbol Committee de- 
cided to adopt the term plunge for 
the angle measured in the vertical 
plane and to abandon the term 
pitch, suggesting the use of the 
term rake for the angle measured 

in the plane of the structure. 

“Though this list of map sym- 
bols have been prepared primarily 
for use in publications of the U. S. 
Geological Survey, it is hoped that 
it will be helpful to all geologists 
and will eventually bring about a 
general uniformity of usage. Copies 
may be obtained free of charge 
from the Geologic Map Editor, 
U. S. Geological Survey, Washing- 
ton 25, D. C.” 

FILM ON PEAT-MOSS 
INDUSTRY RELEASED 

QUEBEC, April 4—A 16-mm. 
sound film in natural color that 
illustrates our peat production de- 

velopment, the products obtained 
from it, and the uses to which it is 
applied has been released by the 
Cine-Photographic Branch, in col- 
laboration with the Quebec De- 
partment of Mines. 

The Province of Quebec has be- 
come an important producer of 
peat-moss since the beginning of 

the last war. When it became im- 
possible to import this product 
from Europe into Canada and the 
United States, an active exploita- 
tion of local deposits was under- 
taken and several plants have since 
commenced production in various 
parts of the Province. 

The film may be obtained by 
applying to the Cine-Photography 

Branch, Parliament Buildings, 
Quebec, Canada. 
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Mineral Problems Discussed By Mines Director 

With only seven percent of the 
world’s population, the United 
States uses 70 percent of all the 

oil produced on the globe and 50 

percent of all the minerals, accord- 
ing to James Boyd, Director of the 

U. S. Bureau of Mines, In addition, 
the United States does 40 percent 
of the world’s work through the 

use of energy obtained largely 

from mineral fuels, he said. 

In an address scheduled to be 
given before the Northeast Chap- 

ter of the Pennsylvania Society of 
Professional Engineers at Scran- 
ton, Pa., on May 14, Dr. Boyd 
pointed out a number of weak 
spots in the American minerals 
picture and outlined what is being 

done by Government and industry 
to restore full economic security in 

this field. 

“Despite our own increasing out- 
put, our self-sufficiency in minerals 
is declining,” Dr. Boyd stated. As 
an example of the rapid rate of 
increasing mineral production in 
this country, he noted that “we 

are today producing three times 
the physical volume of mineral 
commodities that we produced in 
1910, the year the Bureau of Mines 
was established.” 

To keep pace with increasing 
consumption, America must ex- 

tend and develop domestic reserves 
of ore and in many instances re- 

place materials that eventually 

will become insufficient for our 
needs, Dr. Boyd said. 

“Fortunately, our native inven- 
tive genius has in the past pro- 

vided new materials to supplement 
the o!d,”’ the Director said. “There 
is absolutely no reason to believe 
that we wil] not continue to pro- 
gress as our research laboratories 

develop new technology. One ob- 

jective of the Bureau of Mines is 

to anticipate demands in this field 
so that new materials will be de- 

veloped and ready when needed io 
replace those less easily obtained.”’ 

Devoting a large portion of his 
remarks to the subject of mineral 

fuels — coal, petroleum oil shale, 
gas, synthetic products, and others 

Dr. Boyd concluded that “it is 
obvious that the country eventu- 
ally must anticipate the use of coal 
as the primary source of our 
mineral  fuels.”” Although the 

United States has much larger coal 

reserves than either petroleum or 
natural gas, at the present time an 

increasing proportion of energy is 
coming from oil and gas, he noted. 

Through research in the produc- 

tion of synthetic liquid fuels ‘rom 
coal and oil shale, the Bureau of 

Mines hopes to help improve the 
situation in this respect, Dr. Boyd 
said. He described how the Bureau, 
in cooperation with industry, is 
also experimenting with the under- 
ground gasification of coal to ob- 

tain gases for generating electric 

power and raw materials for syn- 
thetic liquid fuels. If successful, 
this experiment may prove “a 
boon” to conservation and to the 

industry, he added. 

Wasteful mining—leaving a con- 

siderable percentage of the coal 
underground was described by 

Dr. Boyd as one of the most press- 
ing problems to be solved by the 
mining industry. In Europe, he 
said, 100 percent removal of coal 
is a forced objective. The Bureau 
of Mines is attacking this problem 
by studying different mining meth- 

ods and making recommendations 

to industry. 
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Aside from research in synthetic 
fuels made from coal, an enormous 
amount of work is going on in 
industry and in Bureau of Mines 

laboratories to encourage greater 

utilization of coal in its natural 

form, Director Boyd pointed out. 
For instance, the Bureau is investi- 
gating the composition and nature 

of various types of coal to deter- 
mine the most efficient uses in 
burning under boilers for produc- 
ing energy, in raising steam for 

generating electricity, in utilizing 
the fuel directly in space heating, 
and in other industrial uses. 

Illustrative of the problem of 
declining self-sufficiency in certain 

metallic minerals, Dr. Boyd cited 
the critical nonferrous metals, cop- 
per, lead and zinc. Before the first 
world war, America’s surplus pro- 
duction was exported, he said, but 
now it has become necessary to 
increase the imports of these criti- 
cal materials repeatedly to meet 
our industrial demands. Chromite 

is another important’ mineral 
wherein we are depending upon 
foreign supply to meet our indus- 
trial requirements. We must in- 

tensify exploration of these metals 

in the United States, he said, and 
develop the maximum reserves 
possible. 

In addition to discovery, metal 
reserves are being extended by ad- 
vances in the technology of ex- 
tracting lower-grade ores at a 
profit, and by improving beneficia- 
tion and metallurgical processes 

that permit the use of these lower- 
grade materials, Director Boyd 
added. He described how the Bu- 

reau of Mines is pursuing a broad 
research program in mining and 
metallurgy to assist the industry 
in solving many of the knotty 

problems. 

Speaking of titanium, a new 

metal developed by the Bureau of 
Mines, Director Boyd said: 

“A dramatic recent development 
is that of the metal titanium, the 
future of which is difficult to pre- 
dict. Here is a material that is 
abundant in the earth’s crust, has 
extraordinary structural possibili- 
ties, and may we!l have an impor- 
tant bearing on our future use of 

metal!s. Perhaps it is in the same 

stage of development today that 
aluminum was 75 years ago. The 
Bureau of Mines pioneered success- 
fully in the research and pilot-plant 
work on titanium, and just this last 
year, industry began to take up 
»roduction of the metal] itself.” 

A. F. M. S. Sponsors 
Earth Science Contest 

Youngsters will be awarded valu- 

able prizes for original articles on 
the earth sciences in the first of a 

series of contests sponsored by the 
American Federation of Mineral- 
gical Societies. 

A $25 Savings Bond and a fine 
mineral specimen will be the first 
prize. Additional prizes will include 
srecimens, equipment, and books 
appropriate to the interests of the 
winners. 

The contest is open to boys and 
girls in the United States and 
Canada under twenty, who have 

not vet enrolled in a college or 
university. Original articles will be 
accepted on any subject connected 

with the earth sciences. 

Papers should be submitted be- 
fore October 15 to Prof. Richard 
M. Pearl, Colorado College, Colo- 

rado Springs, Colo. The judging 

will be done by three professional 
men who are much concerned 
with earth science education. The 

Judges are Arthur L. Flagg of 

Phoenix, Ariz., Dr. Ben Hur Wil- 
son of Joliet, Ill., and Orlin J. Bell 

of Oakland, Calif. 
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Annual Conclave of American Gem 

Society Held in Boston 

Everett M. Smith 
Dr. Edward H. Kraus, Dean Emeritus, 

College of Literature, Science and Arts, 
University of Michigan, and Dr. Charles 
Palache, Professor of Mineralogy, Emeritus, 
Harvard University. 

The Fourteenth Annual! Conclave 
of the American Gem Society was 
held in Boston on April 2-5, 1949. 
Included among a distinguished list 
of conclave speakers were Drs. 
Henry F. Donner, Ralph J. Holmes, 
Cornelius S. Hurlbut, Jr., Edward 
H. Kraus, Frederick K. Morris, 
and Charles Palache. The New 
England Guild of the American 
Gem Society served as hosts to 
the Conclave, William S. Preston 
was elected to the chairmanship of 
the International Committee. Ken- 
neth G. Mappin was elected Vice- 
Chairman. 

The “‘Gemprinter’’, a microgra- 
phic camera, which takes pictures 
of the magnification of a light- 
colored __ transparent gemstone 
(under a magnification of 10 

times), was exhibited for the first 
time at the conclave. Accompany- 
ing the print, data on its size, 
weight, location of flaws, color, 

etc., are inserted on a strip of 
paper at the side of the instrument. 
When the photo is taken, this in- 
formation is printed next to the 
magnified image of the stone. 

Dr. Henry F. Donner 
Reserve University, 
petrographic microscope for 
tion of gems to (left to right) 
Robert M. Shipley, Jr., Charles 
Robert Crowningshield, Earl 
Richard T. Liddicoat, Jr. 

— 

The Gemprinter 

(center), 
explains the 
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INTRODUCTION TO HISTORICAL 
GEOLOGY — by Raymond Cecil 
Moore. 1949. 582 pp., 386 _ illus.; 
$5.00. (McGraw-Hill Book Co., Inc., 
New York.) This new text is con- 
cerned primarily with the nature of 
changing physical conditions and the 
record of life during geologic history 
in North America, although some at- 
tention is paid to areas of interest in 
Europe. Unfamiliar technical termin- 
ology is purposely avoided in the text, 
with the emphasis on a clear explana- 
tion of principles and a graphic pres- 
entation of the most significant data. 

The introductory chapters deal with 
general principles, evolution, and the 
origin of the earth. They make an ex- 
cellent background to the following 
chapters and serve to help the reader 
understand clearly the meaning and 
significance of historical geology. Par- 
ticularly interesting is the chapter on 
the evolution of life. 

Perhaps the most outstanding fea- 
ture of the new book is the abundance 
and excellent selection of illustrations, 
mostly new, and all well described. Of 
particular merit are the large number 
of animal restorations. 

An appendix is devoted to the 
characters of some animal groups 
represented among fossils. The book 
is concluded with an extensive index 
of 46 pages. 

CLIMATIC ACCIDENTS IN LAND- 
SCAPE MAKING — by C. A. Cotton. 
1948. 354 pp., 59 pls., 149 figs.; $7.00. 
(John Wiley & Sons, Inc., New York. 
Printed in New Zealand). This work is 
a sequel to "Landscape as Developed 
by the Processes of Normal Erosion”. 
It is a study of the processes which 

alter the normal movements of geo- 
morphic cycles. The two sections of 
the book represent the two major 
types of climatic landscape accidents: 
the first being “Dry and Dry-Seasonal 
Climatic Landscape Types"; the second 
devoted to “Glaciated Landscapes”. 
The influence of these interruptions on 
later formations and on the later inter- 
pretations of those formations is 
profound. 

All of the apparently valid theories 
and observations have been presented 
by the author, and tentative conclu- 
sions have been offered. 

118 photographs illustrated clearly the 
various types of landscape, with the 
emphasis on glacial cirques and 
troughs. 

Geologists will find this study to be 
an indispensable addition to their 
libraries. 

FIELDBOOK OF NATURAL HIS- 
TORY — by E. Laurence Palmer. 1949. 
664 pp., illus.; $5.00. (McGraw-Hill 
Book Co. Inc., New York). This pro- 
fusely-illustrated volume is meant to 
serve as a guide to almost every field 
of nature study — and does an espe- 
cially creditable job with the plant 
and animal kingdoms. Short sections 
on astronomy and “the mineral king- 
dom" are included — each being 19 
pages. 33 mineral. species are 
described, accompanied by 33 photo- 
graphs, most of which could have been 
omitted or substituted for by good 
line drawings. The remaining pages of 
the mineral kingdom are divided into 
the following: atmosphere, hydros- 
phere, and loose mantle materials; 
unconsolidated materials; sedimentary 
rocks; metamorphic rocks; and igneous 
rocks. 
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GEOLOGY OF BEATTY TOWN- 

SHIP (Vol. LVI, Part Vil, 56th Annual 

Report, Ontario Dept. of Mines, 

Toronto, Ontario) by J. Satterly and 

H. S. Armstrong. 1949. 34 pp., 9 

illus.; free. A comprehensive review 

of the geology of the area is covered 
by this report, and a colored geolog- 
ical map on the scale of | inch to 
1,000 feet accompanies it (No. 1947-2). 
The report indicates that gold is the 
only metal of economic importance 

that is known to occur in Beatty 
Township, and it is pointed out that 

almost every outcrop has been visited 
by the prospector. Geophysical sur- 
veys have been used to prospect drift- 
covered areas. The consolidated rocks 
are all pre-Cambrian and are mantled 
by extensive deposits of Pleistocene 
clay and sand. The major structure in 
the sediments and volcanics is a 
faulted syncline with both limbs ex- 
posed. The rocks of the area are 

broken by complex faulting and frac- 
turing into a great number of blocks. 

THE ANCIENT FORESTS OF 
OREGON — by Ralph W. Chaney. 
1948. 56 pp., 19 pls.; $1.00. (Oregon 
State System of Higher Education, 
Eugene, Oregon). This interesting little 
book is devoted primarily to the 
Oregon forests of the Cenezoic era. 
It is brought up to date by the inclu- 
sion of the findings of the living red- 
woods in China which were similar to 
the fossils redwoods of Oregon, and 
the discovery in the John Day Basin 
of the first evidence of the occurence 
of leaf impressions in the Rattlesnake 
formation. The fossil redwoods of 
Oregon are here interpreted in terms 
of their Chinese descendants. Both 
localities and plants are illustrated by 
nineteen plates. 

REPORT OF THE COMMIITTEE ON 
A TREATISE ON MARINE ECOLOGY 
AND PALEOECOLOGY, 1947-1948 
(Division of Geology & Geography, 
National Research Council, Wash- 

ington, D. C.) — Harry S. Ladd, 
Chairman. 1948. I17 pp., 7 figs.; 
$1.00. Included in this report is the 
paper "Paleocology of the Early Ordo- 
vician Sea in Central Texas'’ by Pres- 
ton E. Cloud, Jr. and Virgil E. Barnes. 

They have attempted to correlate the 
observed lithologic and biologic fea- 
tures of the Lower Ordovician rocks of 
central Texas with an existing environ- 
ment. This rock sequence, the Ellen- 

burger group, is entirely of limestone 
and dolomite. It is concluded that the 
sublithographic limestones of _ this 
group originated as chemially preci- 
pitated calcium carbonate muds such 
3s the aragonite muds today forming 
west of Andros Island on Great 
Bahama Bank. 

Also covered in the report are cur- 
rent activities, recent publications, 
annotated bibliographies, and three 
shorter papers: Environmental Condi- 
tions of Deposition in the Gulf of 
Mexico by Parker D. Trask; Recent 

Shallow-water Foraminiferal Assem- 
blages from Nugata Prefecture, Japan 
by T. Oinomikado and Leo W. Stach; 
and Foraminiferal Thanatocoenoses of 
Ago Bay, Kii Peninsula, Japan by 
Masao Morishima. 

ASSOCIATION OF GEOLOGY 

TEACHERS ELECTS OFFICERS 

The ninth annual meeting of the 
Association of Geology Teachers 
was held at the University of Chi- 
cago, in Rosenwald Hall, April 22 
and 23, with forty members and 

guests in attendance, Officers for 
the coming year were elected as 
' low Ss: 

President—C. L. Bieber, De Pauw 
University 

Vice-president—Paul R. Shaffer, 
University of Illinois. 

Secretary-Treasurer—Katherine 
F. Greacen, Milwaukee-Downe! 

College. 

E'ditor—Percival Robertson. The 

Principia College. 
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. A novel collection addition! 

SELENITE ROSETTES 

available at WARD'S 

Ward’s is pleased to offer two attractive types of this fascinating 

gypsum formation now available for collection additions. 

1—“Desert Rose” — San Diego County, California. Gray crystals 
in interesting groupings, size 2 x 2” to 3 x 4”, priced at $.50, 

$1.00, $1.50. 
2—From Kirkby Thore, England. Radiating crystal blades of light 

brown selenite in massive buff gypsum, size 2 x 2” to 3 x 4”, 

priced at $.50, $.75, $1.00, $1.50. 

Prices are F.O.B. Rochester, New York. Packing is extra. 

W ARD’S Natural Science Establishment, Inc. 

Serving The Natural Sciences Since 1862 

3000 RIDGE ROAD EAST bd ROCHESTER 9, NEW YORK 

GEIGER COUNTER 
FOR LOCATING ALL 

NOTE THESE FEATURES 
RADIOACTIVE ORES @ Small Size, Light Weight — fits 

in coat pocket or clips on belt 

‘ ; . = ; @ Batteries last up to 1000 hours, 
With this pocket size, efficient instrument replace with inexpensive batteries— 

you are ready to prospect for valuable one 671% volt, one 1% volt flash 
radioactive minerals. Price com- on cell caine 

ngineere or tie use—tested 
WRITE plete — . @ $85.00 for sensitivity and efficiency 

ee Counters available for Hospital, @ Comes complete, ready to operate 

4ND Laboratory and Indusidual Use. with phone, batteries and choice of 

PRICES outside or built-in probe 

MIDWEST ELECTRONIC LABORATORIES 
DEPT. ES, 636 KEELINE BLDG., OMAHA 2, NEBRASKA 
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GEM SLICE GRAB 
most popular Our Our 

selection of gem slabs large and 

labelled and 

Here is a chance to be- 

item. 

small, all no two 

alike. 

come acquainted with many new 

gem materials for depending on 

the size of the slabs you get 

from 8 to 12 different kinds. 

Sold by the pound — at just 

$3.00 LB. POSTPAID. 

ONLY 

THE 

BEST VIOLET L. LUOMA 

ae ee 0 es 0 ee eee 

) INDIAN RELICS | 
) ; VERY FINE ANCIENT IN- {7 
\ DIAN ARROWHEADS, $1.00; 4 \ 

tiny perfect bird Arrowheads, \ 

$1.00; I Ancient Stone Tomahawk, 
Knives, | 
$1.00: 

Arrow- 

$1.00; 2 Flint Skinning 

\ $1.00; 1 Large Flint Hoe, 
$1.00: 10 2 Spearheads, a5 

— 
\. heads from 10 states, $1.00; 20 

\ damaged arrowheads, $1.00; 10 fe 
| Fish Scalers, $1.00; 10 Hide ff 

77 Scrapers, $1.00; 1 Perfect Saw \ 

\ys edged Arrowheads, $1.00; the 7 
N above 11 offers, $10.00 Postpaid. \, 

7 List free \ 

LEAR’S - 
_ KIRBY, ARKANSAS 
es es OS ee SS ee DS Be —| 

i) Fe) Rel) logote) Re) B81) 33 
For study in class or home — Geologic 
interpretations of National scenic won 

T. ders in beautiful Natural Color! Send 
rh.) /| $1 TODAY for Trial offer — 3 MOUNTED 

L/|\ 2" x2" SLIDES postpaid. FREE 24-page 
Tc catalog. DEPT. 1 

Heald-Robinson 112 E. Lemon 
Monrovia, California 

PROSPECTORS, Engineers 
For You, the 

CHICO PAN 
the pocket-size gold pan used 

for cong and panning 
Chrome-Nickel Stainless Steel 

Sent Postpaid for $2.20 
Write: A. O. BARTELL 

Mining Engineer 
321-D Platt Bidg. 
Portland 5, Oregon 

Send for our price list of 

1850 E. Pacific Coast Hwy. 

Long Beach 6, Calif. 

Phone 7-3856 

Lowell R. Gordon 

Florence D. Gordon 

‘Dependable Lapidary Equipment’ 

aint 

GorRDON Ss 
GEM & MINERAL SUPPLIES 

Pp, RARARARAADD RAARRRARARRARRARARR 

FA 

Bs ” C lor Slid 2 2°x2” Color Slides on 
y, 

2 Our National Parks 
6 A Selected Group of Sets 
4 

Ze Reproduced in Natural Colors 

 S-1 BRYCE CANYON NATIONAL 
6 PARK, UTAH 
6 Set of 10 slides—S 5.00 
4 H-13 GLACIER NATIONAL 

6 PARK, MONTANA. 

S Set of 10 slides— 5.00 

4 H-12 GRAND TETON NATIONAL 

¢ PARK, WYOMING 

’ Set of 5 slides— 2. 

4 R-12 YELLOWSTONE NATIONAL 

é PARK, WYOMING 

y, Set of 25 slides— 12.50 
4 H-6 YOSEMITE NATIONAL 

9 PARK, CALIFORNIA 

y Set of 10 slides— 5.00 

’ All slides are in cardboard mounts 
Z They may be mounted in glass at an 
4 additional cost of 25¢ per slide 

THE EARTH SCIENCE 

PUBLISHING COMPANY 

Revere, Massachusetts 
pba 

Visual Aids Department 

, 

7) 

x) 

CONN < 

anno oo. o.oo. o.oo. Oo DO. Oo D&D. 

COLOCOOLOLOOOLE_LEOEOLEOLEOLOEOLEOLEEEEOEEOES —L— eee 
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TRANSPARENT SPECIMEN BOXES 
For keeping small specimens in convenient orderly arrangement with maxi- 

mum visibility and protection. Very useful for displays and for passing 

specimens around the class. DUST-PROOF, MOISTURE-PROOF (edges may 
be sealed with Scotch Tape), PERMANENT. 

THREE SIZES (Outside dimensions) 
A: 15/16"x15/16"x%” 

B: 1-7/8"x15/16"x%” 
C: 1-7/8"x1-7/8"x%” Empty Assembly Case No, 103 

Will hold 50 A Boxes, or 

oa oa Baas he - Meck ane . _~ equivalent B and ( Boxe ” 

serts for paque walls will be furnished mach ise; Dosen 97.50 

request at no extra charge Empty Assembly Case No. 104 
ee Will hold 12 A Boxes, or 

Prices: : ’ f . ‘ juivalent B and C Boxes 

A: 20 for $1; 100 for $4.60 Each 40c; Dozen $4.00 

B: 15 for $1; 100 for $5.60 ..., assortment No. $ 
. Case No. 108 with 38 assorted 

C: 12 for $1; 100 for $6.60 A. Band © Boxes — Complete $3.00 
Ass oe Assortment No. 4 
Assortments: Case No. 104 with 10 assorted 

No.1: 8A, 4B, 4C $1.00 a ee ee 
2. 60 ”) °C SK We recommend one of the assort- 

No, 2: 6 A, 20 B, 16 >.00 ments on an initial order. Then, addi- 

(We pay postage if remittance tional boxes can be ordered as re- 

accompanies order) quired. 

R. P. CARGILLE, 118 LIBERTY STREET, NEW YORK 6, N. Y. 

SN NN NNN ee fl pl 
(LADARARADRARAAARARARAAAARAAARAARAN 
4 7 

74 9 6 
6 GOLD COINS WANTED Z 

6 
© Of Numismatic Value Only @ 

a 4 6) 
4 7) > Royal Coin Company ° 
2 2Scollay Sq., Boston, Mass. ¢) 
v4 9) 
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Minerals and Gems 

and ses our display. We have on hand THE EXPERTS SAY. 
a fine collection of mineral specimens 
stones, and cutting and polishing ma- B. HILL W157 7 
terial 

(Mail orders promptly filled) MY a” 

A. L. JARVIS —EEEEE 

w ATSONVI vie, « AL FORNIA The best buy in lapidary equip. 
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Sept. - Oct. 1947 

EARTH SCIENCE DIGEST ~ BURMINCO 

Now Available! 

We have acquired thirt new copie of 

the September October 1947 issue (Vol 
II. No. 2). This issue featur s OUR AT- Are You Interested In 

s } by W. D. Keller, Part of 
MOS TUDY OF LAKE SUPERIOR RARE MINERAL SPECIMENS? 
AGATE b 
FAMOUS Lé ST MINES (Th. ‘post Bre y- GEM MATERIALS? 

eee by HL. Beiapic. and GEMS FINE FLUORESCENTS? 
Trees). ‘This issue is permanently out of SHOWY CABINET SPECIMENS? Trees) This issue is perm: 
print No more copies will be advertised : 

for sale by us after these are sold — Some of our recent offerings: 
iffer to pay We for used copies {i this 

Morganite Beryl Crystals, 
Famatinite, Melanovanadite, 

“ ¢ Percylite, Hewettite, Codazzite, 
The Earth Science Digest Quisqueite, Stolzite, Topaz, 

REVERE, MASS Lawsonite, Patronite, Pascoite, 
Cerargyrite, Cornetite, Curtisite, 
Paravauxite, Tennantite, Triplite, 
Fluorescent Calcites, etc. 

: BLANK MOUNTINGS \ Then write for our free, con- 

| Set your own stones in attractive (Z tinuously up-to-date catalog. 

—_ = BURMINCO 
128 S. Encinitas Monrovia, Calif 

Open 9 A.M. to 9 P.M. Closed Tuesdays | 

issur till applies 

Sept. - Oct. 1947 issue - $1 per copy 

2 8 ee 0 ee ee 0 Bee 
as 

\s An approval selection of rings, f 

\ brooches, pendents, earrings, 

) bracelets, lapel pins, tie chains, \ 

and cuff links will be mailed at 
\ your request. 

You may select the ones su#table 

7} for your needs and return the 
\. balance 

BACK ISSUES OF 
The Earth Science Digest 

The following back issues of the 
Earth Science Digest are now available 

Pa 

7 
\ 

| Just send references or a smail Oct. 1946 $0.50 March 1948 $0.35 
‘ \ Nov. 1946 0.30 April 1948 0.25 

~ deposit. \ Jan. 1947 0.30 May 1948 0.25 
fa) . \ Feb. 1947 0.30 June 1948 .. 0.25 
| Bargain Bundle 7 April 1947 |. 0.30 July 1948 |. 0.25 
\ - \ May 1947 0.30 Aug. 1948 0.25 
\ One full pound of small gem cut- \ June 1947 0.30 Oct. 1948 0.25 

ting material containing at least \" aus oe 0 30 Bos 19s 0.25 
— « . . j y 947 3 ec 948 Q). 25 \ 25 varieties Majority need no 7 Noe 1947 0:30 ‘? om 1949 0 25 

\ sawing Dec, 1947 0.30 Feb. 1949 ) 25 

\ The Earth Science Digest 

= 
Revere, Mass. ~~ 

ac 

$2.00 plus 25c postage 

SMITH’S AGATE SHOP | AUSTRALIAN OPAL 
228 S. W. ALDER ST. 2 Se een oF Comte 

$5.00 ¢t 50.00 ea. PORTLAND 4, OREGON t a Se See a J Opal rough for cutting 

, ee OS ee OS es DL es 0 ee 

is 

<= + $10.00 to $50.00 per ounce 
or by the piece $2.00 to $10.00 ea, 

ACE LAPIDARY CoO. 
P. O. Box 67, Jamaica, New York 

GEMS ROUGH on POLISHED SSCS SSH SESE 

BARGAIN FOR $1.00 POSTPAID 

A generous slice of each 

AGATE OBSIDIAN TURRITELLA 

JASPER PETRIFIED WOOD 

Wyoming Limbs, slices 25c 

E. CAILLAND 
3642 Gardenia Ave. Long Beach 7, Calif. 

~—J 
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GEM ROUGH Nothing But 
AMETHYST: from Brazil. Light, bril r . 

iant violet color, for cutting flawless Vatural History 
aceted gems Very popular mate rial cs “ 

in 7 to 20 gram pleces at Me pes . . . in Layman’s 
SPECIAL Packet containing arious 

eign and domestic cabochon rough Language— 
material large enough to cut stones 
of up to 13 x 18 mn $1.25 per pack 
age Contains amazonite aventur 
ine amethyst garnet black tour 
maline rose quartz chrysocolla 
agates sodalite tiger eye and 
others 

| SPECIAL | Blank Black Jade l 
} Blank Smoky Quart 1 Blank Aver 
| turi All for $2.9 Blanks will 

cut up to 16 x 14 mn and are 7 ’ 
mr thick All material that we cut 
for blanks is the finest gem quality) ! 

SPECIAL PADPARADSHAH COR 
UNDUM (orange) this rare synthe 
tic is an exact duplicate of the much 
sought-after padparadshal sap 

phir Boules weigh approximately) 
116 arat At O09c per carat Mini 
mun rder *, boule 

WRITE FOR OUR FREE CATALOG c 
The following items are included 

_ 0) rn Se tie + ger rough 7 oe liers - Five Times a year 
hetics, slabs and blanks, ring mour 

tings i ESR Gne siver Ce poms. 3 years (15 issues) $4.00 
DO a 1 lapida iIppile and . 

ipment " 
sittice Published by ALL PRICES F.O.B., N.Y. ublished by 

Satisfaction guaranteed The Academy of Natural 
Money refunded 

Technicraft Lapidaries 
Corporation 

IMPORT — EXPORT 

3560 Broadway, New York 31, N. Y. 

Sciences 

19th and PARKWAY 
Philadelphia 3, Pa. 

Mention The Earth Science Digest 
When Answering Advertisements 

Texas Cretaceous Fossils 
For beginners and advanced collectors 
} nice large Texas Cretaceous fossils, all 

a ee oe, See BEFORE you Buy ANY LAPIDARY 
sils, all different $1.00: or both for EQuiPMENT— 
mly $1.75 prepaid 

mi: Send OWL 

oO. F. TURPIN \ => \=s . . 

Pe 2812 W. 6th Street, Ft. Worth 7, Texas ' = RG 2/6, FREE 
' 

ructions...Should be inevery rock nuts library. 

Plus complete information on the famous 

Hillquist line of Lapidery Equipment includi 

Hillquist Compact Lap Unit, H liquisk |6" Rock Saw, 
Hillquist Trim Saw, Hillquist Auto Feed, Hillquist 

ZIRCONS Gem Drill § Hole Saw, Hillquist Facetor, Hillquist 
Alexandrites, Rubies thers Direct Drum Sanders & Hillauist Diamond Saws 
importation guarantees best quality 

lowest prices. 3 Sparkling, diamond «4 Send NOW to 
like polished Zircons totaling over 2 
carats, $4.00. Catalog 10c. EQUIPMENT co . 

IMHUSEX (545 W. 49 ST. *SEATTLE 7 WASH. 

Box 232 White Plains, N. Y. " MATIONS LARGEST MFGRS OF Fin€ LAPIDARY EQUIPMENT 

JOHN JENNINGS 
Eureka Springs, Arkansas. 
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: 25 GENUINE OZARKS : 
~ specimens, including blue brow: 4 
~ ind rose-green cedonies, red jas 
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- cutting and ishing. Also quartz §& 

- s 00 and fossils Sent postpaid . 32 Pagres packed full of helpful Lapidary Inst- 
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Announcing 

A NEW FREE CATALOG! 
Send for the new MINERALS 
UNLIMITED catalog — a com- 
prehensive listing of hundreds of 
select mineral specimens, includ- 
ing fluorescent minerals, faceting 
and cabochon materials, and ore 
minerals. 

This catalog is in loose leaf form, 
enabling you to slip in new pages, 
as they arrive. 

e e o 

Minerals Unlimited 
Scott J. Williams 

David B. Grigsby 

1724 University Avenue 
Berkeley 3, California 
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Mention The Earth Science Digest 
When Answering Advertisements 
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Sells fine 

7“. +“ + “EL 

sea shells. All are scien- 

tifically labeled and _ classified. + 

Publisher of “Shell Notes”. Write f 
/ Frank Lyman, Lantana, Florida 7 
™ + MR TM MB Me Me ME “ME 

AT Agr 
FOR DIE FREUNDE DER MINERALOGIE 
EDELSTEINKUNDE +GOLDSCHMIEDEKUNST 

A German monthly semi-technical 
magazine for mineralogists, geo- 
logists, gemmologists, and jewelry 
craftsmen. 

Sample copy: $0.25 
Subscription: — $2.50 a year. 

Advertising rate card on request. 

Write to: 

The Earth Science Digest 
Revere, Massachusetts 

FREE CATALOGUES 
On RARE OUT-OF-PRINT AND IN- 
PRINT BOOKS on the Sciences and 
general fields of literature. Send for your 
copy today. I also search for hard to find 
books. Send your WANT LIST. 

KARL A. SAHLSTEN 
PLAISTOW, NEW HAMPSHIRE 
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> WANTE 
opies of The Earth Science Di 
Will pay 40c each for copies in 

good condition of the following issues 
August 1946, September 1946, March 
1947, September-October 1947. Gertrude 

Roberts, The Earth Science Digest, 
} Revere, Mass. 
i i i i i i i i 
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1/2 to 1-1/2 

The only fully automatic Gem Drill 

on the market. Drills 

holes at high speed. Exclusive 

automatic ramrod action prevents 

core from plugging drill tube. Also 
saws holes, discs, buttons from 

the finest 

HILLQUIST Gem Drill—Hole Saw 
Tt 

im one minute or 

less. Nothing else like it at any 
price. Write for folder to 

CYA GAY 
fgalemen! Comaane ne 

1545 West 49th St., Seattle 7, Wash 

= Bt 

i PATS. PEND 
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Announcing - - the New MINERAL BOX 

of the MONTH CLUB 
With This 

Amazing Introductory Offer 

To get you started on the MINERAL BOX of 
the MONTH CLUB, you receive the new AL- 
PHATOMIC Ultraviolet LIGHT (regular $9.95 
value) plus 10 outstanding FLUORESCENT 
Minerals (regular $3.00 value) for only $7.50 for 
both LIGHT and MINERALS. This offer can- 
not be duplicated elsewhere for less than $20.00 

You then receive in order one box of minerals 
per month from the list below. 3oxes come to 
you at $3.00 each plus postage. With each box, 
as a Club bonus, you receive a new Fluorescent 
Mineral to add to your Fluorescent box. Mem- 
bership in the Club may be concluded at any 

The Alphatomic Light time by sending in written notice 

“Mineral Box of the Month” Club Collections 

Retail Special 
Name Value Club Price 

Alphatomic Ultraviolet Light $9.95) Both for 
1. Fluorescent Minerals and Rocks (10 specimens) 3.00) only $7.50 
2». Feldspars and the Pegmatite letsaouiis 4.00 3.00 
3. Silica and the Quartz Minerals 4.00 3.00 
i Igneous and Metamorphic Minerals 3.00 3,00 
5. Sedimentary Rocks — Organic and Inorganic 3.00 3.00 
6. The Creation of Soil 3.00 3.00 
7. Ores of the Industries 5.00 3.00 
8. Building Materials and Rocks 3.00 3.00 
%. Insulating Materials and Rocks 3.00 3.00 

10. Fossils and Organic Substances ‘ 4.00 3.00 
11 Hardness and Streak (with Streak Plate) 3.00 3.00 
12. Luster and Cleavage of Rocks and Minerals 3.00 3.00 
PLUS 10 Fluorescent Specimens—one with each box 

free as member of Club 3.00 — 

(Add 25¢ postage per collection) $53.95 $40.50 

As a Club member tu save $13.45 over e 
regular retail values Each collection SPECIAL OFFER: 
(except No 1) contains 20 selected In return for complete prepayment of 
minerals, size 1} r more, plus tech- $40.50 for the entire collection we will 

ical data carefuly packed in rein- send you ABSOLUTELY FREE a real 
forced box with wooden partitions collector's item — 3 outstanding speci- 

mens of radio-active minerals! 

Mail This Coupon TODAY! 
GENTLEMEN ( ) Send me at regular retail price col- 

lections checked . bE £- 3a OS 

( ) Please enoll mie immediately in € POC DSS PSEC BT toe tee 
Mineral Box of the Month’ Club ( »)10¢ )11 € )12 € ) Prospector 

») Check or money rder for $7.50 en- 
closed. Send rest of boxes C.0O.D Name 

( ) $40.50 enclosed Send complete col 

lection now ( ») One at atime ( ) Address 

Attention Non- Members and Prospectors: 25. °may be or- erals may or- 

ed regular retail pr You may order The Prospector for $4.00. Famous collec- 
f "50 speciments for rospectors geologists mineralogists 

Brown’s Minerals Division 

ATOMIC RESEARCH CORPORATION 
Peterson Field Established 1938 Colorado Springs, Colo. 
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NEWS 6 A monthly paper of special in- 

Devoted to the study of minerals and 4 terest to ola and metal-worke sind 

the activities of Mineral Societies. The 72 who wish to sell their finished pro- 
Official Journal of The California Fed “ ducts. In addition to general 
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“The BOOK SHELF * 
All books listed here may be obtained by sending a check or money order 

to the BOOK SHELF, THE EARTH SCIENCE PUBLISHING COMPANY, 

REVERE, MASS We pay postage. 

We are pleased to offer the following selection of seldom seen books: 
GEOLOGY IN THE MUSEUM by F. J. North, C. F. Davidson, and 

W. E. Swinton (1941) Ss 1.0 

INTERNATIONALE TABELLEN ZUR BESTIMMUNG VON _ KRIS- 

TALLSTRUKTUREN (1935) 2 vols in German $20.00 

OCEAN WAVES AND KINDRED GEOPHYSICAL PHENOMENA by 

Vaughan Cornish (1934) $ 3.00 

PIEZOELEKTRIZITAT DES QUARZES by Adolph Scheibe (1938) 

in German $ 6.50 

PRAKTISCHE GEOPHYSIK FUR LEHRE, FORSCHUNG AND PRAXIS 

by Otto Franz Meisser (1943) in German $11.00 

PRIMITIVE LAND PLANTS: THE ARCHEGONIATE by F. O. Bowe! 

(1935) $ 7.50 

QUART CRYSTALS by Raymend a Heising 1946) $ 7.00 

THE JOURNAL OF GIDEON MANTELL, SURGEON AND GEO- 

LOGIST, COVERING THE YEARS 1818-1852, edited by E. C 

Curwen (1940) $ 4.25 

THE QUATERNARY ICE AGE by W. B. Wright (1936) $ 6.00 

THE SURFACE-HISTORY OF THE EARTH by John Joly (1930) $3.50 

a cg I gi I GO IO OO 

A complete catalog of books on the earth sciences is now in 

preparation. Please watch for further announcements in The 
Earth Science Digest. 
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A nnouncing 

A Selected Group of 2” x 2”’ Color Slide Sets 

L-1 MINERAL SPECIMENS photographed by W. Scott Lewis. A series 
of 65 unusual speciments, especially selected for photographic purposes. In- 
cludes the following minerals: adamite, antlerite, “atomite” (atom bomb glass), 

austinite, calcite (2), cancrinite, carnotite, cassiterite, cerargyrite, cerussite, 

chaleanthite, chalcopyrite, cinnabar, copper, coronadite, corundum (ruby), 
crocoite, cuprite, dioptase, dolomite, epidote, fergusonite, fluorite, galena, 

gold, greenockite gypsum (2), hemimorphite, hubnerite, iron, jarosite, 

joaquinite, malachite, meyerhofferite (2), meteoric iron, minium, mordenite, 

natrochalcite, neptunite, olivenite, orpiment, petrified wood, phosphuranylite, 
pitchblende (3), psilomelane, pyromorphite, scheelite, serpentine (asbestos), 
silver(2), stibnite, sulfur, tennantite, turquoise, tryolite, valentinite, vanadi- 

nite, willemite, wulfenite. Every slide is an original. 

Set of 65 slides, in cardboard mounts ~ ...- $32.50 

Individual slides, each iA ; ee 50 

W-22 HARVARD MINERAL SPECIMENS photographed by Car! Miller. 
Reproduced by the Ward-Color Process. A selection of 79 outstanding speci- 
mens from the Harvard Mineralogy Museum, including the following species: 
anglesite, apatite (2), arsenopyrite, azurite (2), barite (2), beryl, calcite (6), 

celestite, cerussite, cinnabar, chabazite, chalcopyrite, chondrodite, crocoite, 
cuprite, diamond, fluorite (4), gahnite, garnet (2), gold (2), franklinite, halite, 

hematite (2), hemimorphite, kyanite, malachite, manganite, mimetite, micro- 
cline, millerite, olivenite, orpiment, pyrite, pyromorphite (2), quartz (5), rho- 

dochrosite (2), rhodonite, rutile, scolecite, siderite, silver, smithsonite (3), 
stibnite (2), sulfur, topaz, tourmaline, uraninite (2), wavellite (2), willemite, 

wolframite, wulfenite (2), zincite, zircon 

Set of 79 slides, in cardboard mounts, with script .. $67.15 

Individual slides, each ; ree .90 

W-21 HARVARD PRECIOUS AND SEMI-PRECIOUS MINERALS 
photographed by Car] Miller. Reproduced by the Ward-Color Process. 28 
slides including: agate (fortification, eye), amazonstone, amethyst, aqua- 

marine, golden beryl, chrysoberyl, diamond, emerald, essonite, fluorite, hid- 
denite, kunzite, lapis lazuli, malachite, opal, ruby, rutilated quartz, smoky 
quartz, topaz (yellow, blue), tourmaline (green, rubellite), etc. 23 minerals 
in their rough form and 5 pictures of cut stones. 

Set of 28 slides, in cardboard mounts, with script $23.80 

Individual slides, each 90 

4-23 SHOWY MINERALS selected from Ward’s own mineral stock 
ind photographed by Carl Miller. Contains variscite, wardite and pseudo- 
wavellite agate: greenockite on sphalerite; rutilated quartz; azurite and 

malachite; precious opal cameos (2); wulfenite; vanadinite; fluorite. 

Set of 10 slides, in cardboard mounts $ 7.50 

Individual slides, each ; 80 

A complete descriptive catalog, listing hundreds of slides, is now in preparation. 

Please watch for further announcements in The Earth Science Digest. 

VISUAL AIDS DEPARTMENT 
THE EARTH SCIENCE PUBLISHING COMPANY 

REVERE, MASS. 



URANIUM BEARING MINERALS 
Prospectors and collectors everywhere are feverishly looking for uranium 

deposits. The demand for uranium bearing minerals has never been greater 
than at the present time and we are pleasd to announce that we have 
been listed and recommended by the Atomic Energy Commission as a 
source of supply for samples of radioactive minerals. 

AMPANGABEITE !/2" to 4" 75c; 1" $1.50; 1!/$3.00 and $4.00. 
AUTUNITE |" 25c; 2" 75c; 3"' $1.50; 4"' $3.00. 

CARNOTITE |" 75c; 1!/2" $1.50; 2"' $2.50; 3°’ $5.00. 

CYRTOLITE |" 75c; 1!/2" $1.00; 2" $2.00; 3" $3.50. 

ELLSWORTHITE 1!/,"" 50c; 2" 75c; 3" $1.50; 4" $3.00. 

EUXENITE 34" 50c; |" $1.00; 1'/," $2.50 

GUMMITE 1/2" to 34" 50c; 1" $1.00; 2" $2.50; 3"' $5.00. 

SAMARSKITE 34" 75c; |"* $1.25; 11/2" $2.00. 

SCHROECKINGERITE 34" 35c; |" 50c. 

THORIANITE Vial containing eight small crystals 75c. 

URANINITE !/," 50c; |" $1.00; 2'' $2.50; 3" $5.00. 

URANOPHANE |" 50c; 2" $1.00; 3°’ $2.00. 

PROSPECTOR'S COLLECTIONS OF URANIUM 
BEARING MINERALS 

Collection of all twelve varieties in small size, correctly labelled 
$6.00. 

Collection of all twelve varieties in larger size, correctly labelled 
$12.00. 

All radioactive minerals sent by express. 
C. O. D. shipments not accepted. 

GEIGER COUNTERS 
A Geiger Counter is a necessity for prospectors to locate radioactive 

mineral deposits. We can offer five different models ranging in price 

from $79.00 to $250.00 each. Write for descriptive circulars. 

SCHORTMANN’S MINERALS 
10 McKINLEY AVENUE EASTHAMPTON, MASS. 


